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pivot about a vertical axis of the car, and a drawbar via which
the coupling body i1s fastened on the bearing and held at a
distance to the bearing. The coupling body has on its side
facing away from the bearing at least two convex contact
spines adjacent to one another and each lying in a plane
parallel to the vertical axis of the car whose diameters of
curvature are greater than the extension of the contact spines
in the direction of the vertical axis and by which at least one
of the contact spines 1s magnetized, so that two of the cars
couple by magnetic attraction on contact of the contact spines
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COUPLING DEVICE FOR A CART, AND
RAIL-GUIDED CART WITH A COUPLING
DEVICE

The present application claims priority to U.S. Provisional
Application No. 61/501,313 with a filing date of Jun. 27,
2011, the entire disclosure of which 1s incorporated herein by
reference.

The invention concerns a coupling device for a carand a car
which comprises the coupling device and 1s rail-guided.

On the coupling of rail-guided cars, in particular of cars of
a toy train, great demands with respect to kinematics and
handleability are placed. Known 1s a coupling which 1s con-
structed from permanent magnets and to each of whose cou-
pling halves one of the cars 1s aflixed, wherein two permanent
magnets disposed opposite one another and with unequal
magnetic poles face one another so that through the magnetic
attraction of the two coupling halves during their physical
contact the coupling of the cars 1s effected. However, 1t 1s
disadvantageous therein that in coupling the cars attention
must be paid to an appropriately unequal magnetic pole pair-
ing, whereby the flexibility in assembling a train of cars 1s
aifected. Furthermore, the magnetic coupling has little lateral
mobility, whereby the running of the train of cars through
narrow curves 1s only possible to a limited extent.

It 1s desirable that the magnetic coupling halves are 1den-
tical 1n construction and are thus compatible so that the cars
can be coupled to one another independently of their oren-
tation with respect to the direction of travel. Furthermore, 1t 1s
desirable that with the train of cars sharp curves, 1n particular
S-curves, and grades with a steep slope can be overcome.
Furthermore, 1t 1s desirable 1n the use of the magnetic cou-
pling 1n the toy train that the magnetic coupling 1s approprate
tor children and 1s accordingly simple 1n 1ts operation. Along
with this the magnetic coupling should be designed so that no
parts detach from 1t, which, for example, can be swallowed by
a child, or have sharp breaking edges on which a child could
injure himself.

It 1s an object of the invention to provide a coupling device
for a car and a car which 1s rail-guided and comprises the
coupling device, where the coupling device 1s simple 1n con-
struction and in handling and enables secure coupling of the
cars, 1n particular when running through narrow curves and
steep grades.

The mventive coupling device for a car for coupling two of
the cars comprises a coupling body, a bearing with which the
coupling body 1s mounted so that 1t can pivot about a vertical
axis of the car, and a drawbar via which the coupling body 1s
fastened to the bearing and held at a distance from the bearing,
where the coupling body comprises on 1ts side facing away
from the bearing at least two convex contact spines which lie
next to one another and are each 1n a plane parallel to the
vertical axis of the car whose diameters of curvature are
greater than the extension of the contact spines 1n the direc-
tion of the vertical axis of the car and by which at least one of
the contact spines 1s magnetized so that two of the cars can be
coupled by magnetic attraction on contact of the contact
spines of the first car with the contact spines of the second car.
According to the mvention the car comprises the coupling
device and 1s rail-guided.

It 1s preferable that the projections of the contact spines in
the direction of the horizontal axis of the car are of the same
torm and congruent. The contact spines are preferably formed
raised. As an alternative thereto the coupling body’s side
facing away from the bearing comprises a convex contact face
into which the contact spines are integrated in such a way that
the contact spines lie flush 1n the contact face. That is, the
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contact face 1s curved about the horizontal axis of the car 1n
the manner of a can, where the contact spines are defined by
the magnetization on the contact face. Preferably on each of
the contact spines a magnetic pole 1s formed, whereby two of
the cars can be coupled by the magnetic attraction on contact
of the contact spines of the first car with the contact spines of
the second car.

It 1s preferable that the contact face 1s a surface segment of
a straight circular cylinder whose axis 1s perpendicular to the
vertical axis of the car. The contact face with 1ts contact spines
1s preferably formed smooth so that two coupling devices
coupled with one another can roll up on their contact faces
and/or slip against one another 1n the directions of the vertical
axis of the car.

The coupling body preferably comprises two contact
spines and 1s preferably formed as a bar magnet whose first
magnetic pole 1s established on one of the contact spines and
whose second magnetic pole 1s established on the other con-
tact spine. The magnetic poles are disposed at the end-face
longitudinal ends of the bar magnet, where preferably the
contact spines can coincide with an end-face boundary edge
of the contact face.

The coupling body preferably alternatively comprises two
contact spines with each being made of a ferromagnetic mate-
rial and being ferromagnetically insulated from the other,
where one of the contact spines 1s magnetized and the other
contact spine 1s not magnetized. Here the coupling body
preferably comprises an intermediate area which 1s disposed
between the contact spines and 1s made of a non-ferromag-
netic material, 1n particular plastic or aluminum, whereby the
contact spines are magnetically insulated from one another by
the intermediate area. Furthermore, both contact spines are
preferably alternatively of a ferromagnetic material and mag-
netized, where the two contact spines are ferromagnetically
insulated from one another and the arrangement of the mag-
netic poles on the contact spines 1s in the opposite sense to one
another.

Preferably the bearing i1s arranged 1n such a way that the
coupling body can be pivoted about the horizontal axis of the
car. Here the bearing preferably comprises a bearing ring and
a bearing bolt which when mounted on the car extends
through the bearing ring with a play suiliciently great that the
bearing ring can be tilted for pivoting the coupling body on
the bearing bolt. Preferably the bearing furthermore com-
prises a recess 1n the car which 1s dimensioned 1n such a way
that the bearing ring can be inserted into the recess with a play
suificiently great that the bearing ring can be tilted for pivot-
ing the coupling body on the bearing bolt. The bearing ring
preferably has a circular cross section. Thus the bearing ring
1s preferably formed in the manner of a torus.

Furthermore, it 1s preferable that the car 1s a toy train car. It
1s also preferable that the car 1s provided 1n a conveyance-
technology device, for example, 1n a car-based transport sys-
tem for a high rack storage area.

With the coupling device the mobility of two cars coupled
with the coupling device 1s defined. In particular, with the
coupling device turning about the vertical axis of the car and
turning about the horizontal axis of the car 1s enabled. During
running of the cars on curves it comes to a point that their
longitudinal ends veer out and the cars’ longitudinal ends
lying opposite one another are displaced laterally relative to
one another. During running of the cars through valleys and
hills with steep slopes the two longitudinal ends lying oppo-
site one another are, when passing the bottoms of the valleys
and the tops of the hills, displaced 1n the vertical direction. In
particular the coupling device 1s advantageously mounted on
the toy railroad car since for a toy railroad due to the com-
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paratively narrow curves and steep slopes great demands are
placed on the mobility of the cars coupled with the coupling
device.

The coupling body, the drawbar, and the bearing ring are
preferably formed as one piece. Thereby the coupling device
has few parts, whereby the coupling device 1s simple 1n han-
dling and economical 1n production. Furthermore, the cou-
pling device can thereby be set up simply in a manner suitable
tor children since no individual small parts which could pos-
sibly be swallowed are provided in the coupling device.
Rather, the coupling device can be configured robustly so that
the coupling device can meet increased demands with regard
to the stability as a toy.

The coupling body preferably comprises Neodym which 1s
magnetized transversely to the direction of travel of the cars.
The car 1s, for example, provided with the coupling device at
its two longitudinal ends, 1.e. front and back. Seen 1n the
direction of travel, for example, for the front coupling device
the north pole 1s located on the left and the south pole on the
right and for the back coupling device the south pole 1s
located on the left and the north pole on the right. If two of the
cars are moved together and the coupling devices with their
contact spines are each brought into contact alternately, then
cach of the north poles and south poles are opposite one
another, whereby the two coupling devices are magnetically
attracted. If one of the cars 1s turned about 1ts vertical axis of
the car by 180°, then on the two coupling devices facing one
another north poles and south poles are once again opposite
one another so that on coupling together of the cars an orien-
tation of the cars 1n the direction of travel need not be carried
out.

Two cars coupled with the aid of the coupling devices can
be turned about the vertical axis of the car by means of the
bearing. Due to the fact that the pair-wise abutting contact
spines can be rolled up on one another, a vertical pivoting of
the cars 1s enabled. By the contact spines of one coupling
device being slidable on the contact spines of the other cou-
pling device, the cars can be displaced vertically. This vertical
displaceability of the cars 1s supported by the fact that the
bearings can be pivoted about the horizontal axis of the car.
On the contact surfaces the coupling devices abutting one
another can be displaced transversely, whereby 1n addition to
the turnability of the bearings about the vertical axis of the car
a horizontal displacement of the cars relative to one another 1s
enabled.

The bearing play 1s preferably chosen 1n such a way that in
the uncoupled state the coupling device on the car remains
substantially horizontal. Preferably the recess 1s dimensioned
in such a way that the turning of the bearing about the vertical
axis of the car 1s limited so that the longitudinal ends of the
coupling body cannot reach up to the central axis of the car.
This 1s advantageous 1n coupling of two cars since first the
longitudinal ends of the coupling body approach one of the
longitudinal ends and then after the moving together of the
cars approach the longitudinal end of the other side of the
coupling bodies.

In the following a preferred embodiment form of the cou-
pling device according to the invention and of the car accord-
ing to the ivention 1s explained with the aid of the accompa-
nying schematic drawings.

FIG. 1 shows a perspective exploded representation of the
car with the coupling device and

FIGS. 2 and 3 show a coupling process for two cars.

As can be seen from FIGS. 1 to 3, a car 1 comprises an
undercarriage block 2 on which, at the top, an undercarriage
plate 3 1s disposed. The undercarriage block 2 has an elon-
gated shape, where the undercarriage plate 3 fits flush with the
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undercarriage block 2. In the area of each of the longitudinal
ends of the undercarriage block 2 a wheel axle 4 with wheels
5 1s disposed. In FIG. 1 for the left longitudinal end of the car
a vertical axis 6 of the car, a longitudinal axis 7 of the car, and
a horizontal axis 8 of the car are drawn in. Between the
longitudinal end 9 of the car and the wheel axle 4 neighboring
it the undercarriage block 2 has a projection 10.

The car 1 1s equipped at the longitudinal end 9 of the car
with a first coupling device 11 and at the car’s longitudinal
end disposed facing away from the longitudinal end 9 of the
car with a second coupling device. The first coupling device
11 and the second coupling device are 1n principle embodied
with 1dentical construction. The coupling device 11 com-
prises a coupling body 12, adrawbar 13, and abearing 14. The
coupling body 12 has an elongated shape and extends with 1ts
longitudinal axis parallel to the horizontal axis 8 of the car. At
the center of the coupling body 12 and facing the undercar-
riage block 2 the drawbar 13 1s fastened, to which in turn a
bearing ring 135 of the bearing 14 1s fastened. With the drawbar
13 the coupling body 12 1s held at a distance from the bearing,
ring 15. The axis of symmetry of the bearing ring 15 1s
essentially parallel to the vertical axis 6 of the car, where the
bearing ring 15 has a circular cross section. The coupling
body 12, the drawbar 13, and the bearing ring 15 are fabri-
cated as one piece.

In the projection 10 of the undercarriage block 2 at the
longitudinal end 9 of the car a recess 16 1s formed 1nto which
the bearing ring 15 can be 1nserted. At the floor of the recess
16 1n the undercarrniage block 2 a hole 17 1s provided through
which a bearing bolt 18 1s inserted which 1n turn 1s held up 1n
the undercarriage plate 3, where the bearing bolt 18 extends
through the bearing ring 15. The bearing bolt 18 has a head 19
for horizontal support on the undercarriage block 2 and a step
20 which 1s disposed 1n such a manner that the undercarriage
plate 3 lies on the step 20.

The bearing ring 15 lies 1n a horizontal plane 1n the recess
16, where the bearing bolt 18 with its longitudinal direction
parallel to the vertical axis 6 of the car 1s 1n engagement with
the bearing ring 15. In the vertical direction the bearing ring
15 1s supported in the recess 16, where the bearing ring 15 1s
mounted so that it can turn about the vertical axis 6 of the car.
The play between the bearing ring 15 and the bearing bolt 18
as well as between the bearing ring 15 and the recess 16 1s
chosen 1n such a manner that a pivoting movement of the
coupling device 11 about the horizontal axis 8 of the car 1s
enabled and said pivoting movement is suificient for the cou-

pling. Due to the fact that the bearing ring 15 1s formed with
a circular cross section, 1.e. 1s toroidal, any canting of the
bearing ring 15 on pivoting of the coupling body 11 about the
horizontal axis 8 of the car 1s suppressed.

Therecess 16 1s bounded at the longitudinal end 9 of the car
by material of the undercarriage block 2, where the recess 16
1s formed 1n the undercarriage block 2 1n such a manner that
in extreme pivot positions of the coupling device 11 the
drawbar 13 correspondingly abuts the undercarnage block 2.

On a side of the coupling body 12, specifically the side
facing away from the bearing 14, the coupling body has a
contact face 21 which 1s formed 1n the shape of a convex
cylinder. The axis of symmetry of the contact face 21 1s, when
the coupling device 11 1s aligned pointing mto the longitudi-
nal axis 7 of the car, parallel to the horizontal axis 8 of the car.
The contact face 21 1s bounded at the top by an upper edge 22
and at the bottom by alower edge 23, where the upper edge 22
and the lower edge 23 define the vertical extension of the
contact face 21. The diameter of curvature of the contact face
21 15 less than 1ts vertical extension.
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Due to the fact that the coupling body 12 has an elongated
shape, 1t has a first end face 24 and a second end face 25. In the
area of the first end face 24 a first contact spine 26 1s formed
and 1n the area of the second end face 25 a second contact
spine 27 1s formed. The contact spines 26, 27 are formed flush
with the contact face 21. Between the contact spines 26, 27 an
intermediate area 28 of the contact face 21 1s established.

The coupling body 12 1s formed as a bar magnet, where on
the first end face side 24 the north pole 29 and on the second
end face side 25 the south pole 30 are established. By the
establishment of the poles 29, 30 at the end faces 24, 25 of the
coupling body 12 the position of the contact spines 26, 27 1s
defined.

FIGS. 2 and 3 show the coupling of two cars 1 and 1', each
of which 1s equipped with the coupling device 11. The car 1'
1s shaped 1dentically to the car 1, where for the car 1 a rear
coupling device 11 and for the car 1' a front coupling device
are provided 1f 1n FIGS. 2 and 3 the direction of travel runs
from left to right. In the coupling device 11 of the car 1 the
north pole 29 seen 1n FIGS. 2 and 3 1s disposed at the top and
the south pole 30 1s disposed at the bottom. Analogously for
the coupling device of the car 1' the north pole 29 1s disposed
at the bottom and the south pole 30 1s disposed at the top. On
moving the cars 1 and 1' together the adjacent unequal poles
29, 30 attract one another, where according to the represen-
tation 1n FIG. 2 the first end face 24 with its north pole 29
contacts the coupling device of the car F. On further moving
together ol the cars 1 and 1'the second end face 25 approaches
the coupling device of the car 1' so that finally the second end
face 25 1s also 1n physical contact with the coupling device of
the car 1'. Both coupling devices of the cars 1 and 1' are
attracted magnetically, where, as shown 1n FIG. 3, the cou-
pling devices are 1n the coupled state.

In FIG. 2 the coupling device 11 1s in one extreme pivoted
position, where the drawbar 13 strikes the undercarriage
block 12. The extreme pivoted position 1s chosen in such a
way that on moving together of the cars 1 and 1' the end faces
of the two coupling devices facing one another meet and thus
the state shown 1n FIG. 2 1s brought into the state shown in
FIG. 3. The vertical dimension of the contact faces 21 1s
chosen by the position of the upper edge 22 and the lower
edge 23 1n such a way that for the intended and expected
traversing of mountains and valleys by the cars 1 and 1' there
1s always physical contact between the coupling devices. In
the coupled state the contact faces of the coupling bodies of
the coupling devices of the cars 1 and 1' have a contact line.
Due to the fact that the diameter of curvature of the contact
face 21 1s greater than the distance between the upper edge 22
and the lower edge 23, areas of the contact face 21 of the car
1 which are established neighboring the contact line are dis-
posed comparatively near to their opposing areas of the con-
tact face of the car 1', whereby the magnetic attractive force
between the coupling bodies 1s strong.

The contact face 21 1s formed smooth so that reciprocal
slipping, either 1n the vertical direction or in the horizontal
direction of the contact faces abutting one another, 1s enabled.
Thus, for example, when a dome 1s traversed by the cars 1 and
1' the coupling device 11 of the car 1 can be elevated with
respect to the coupling device of the car 1', while the physical
contact between the contact faces 1s constantly maintained.

According to another form of embodiment the intermedi-
ate arca 28 can be made of a non-ferromagnetic material, for
example, plastic, where the coupling body 12, at the end faces
24, 25, 1s made of a magnetic material. In so doing, the
magnetization of the end faces 24, 235 1s to be chosen 1n such
a way that for coupling devices lying opposite one another,
thus as 1s shown 1n FIGS. 2 and 3, unequal poles are always
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opposite one another. According to an additional form of
embodiment one of the end faces 24, 25 can be made of a
magnetized material, where the other of the end faces 24, 25
1s made of a ferromagnetic material. With the two additional
forms of embodiment 1t 1s also achieved that there 1s a mag-
netic attraction of two opposite-lying coupling devices of the
cars 1 and 1'. According to an additional form of embodiment
it 1s concervable that the intermediate area 28 1s formed
sunken so that the contact spines 26, 27 are formed to be
raised.

The invention claimed 1s:

1. A coupling device comprising:

a coupling body:;

a bearing with which the coupling body 1s mounted to pivot

about a vertical axis of a car; and
a drawbar via which the coupling body 1s fastened to the
bearing and held at a distance from the bearing,

wherein the coupling body comprises at least two convex
contact spines, formed horizontally next to one another
on a side of the coupling body facing away from the
bearing and 1n a plane parallel to the vertical axis of the
car,
wherein diameters of curvature of the at least two convex
contact spines are greater than an extension of the con-
tact spines 1n a direction of the vertical axis of the car,

wherein at least one of the contact spines 1s magnetized so
that the car couples with another car through magnetic
attraction on contact of the contact spines with contact
spines of the other car,

wherein a side of the coupling body comprises a convex

contact face into which the contact spines are integrated,
and

wherein the convex contact face 1s vertically curved about

the horizontal axis of the car.

2. The coupling device according to claim 1, wherein pro-
jections of the contact spines in a direction of the horizontal
axis of the car are of a same form and are congruent.

3. The coupling device according to claim 1, wherein the
contact spines are formed raised.

4. The coupling device according to claim 1, wherein the
contact spines are integrated into the convex contact face such
that the contact spines lie flush in the contact face.

5. The coupling device according to claim 4, wherein the
contact face 1s a surface segment of a straight circular cylinder
whose axis 1s perpendicular to the vertical axis of the car.

6. The coupling device according to claim 5, wherein the
contact face with its contact spines 1s formed smooth so that
two coupling devices coupled with one another roll up on
their contact faces and/or slip against one another in the
directions of the vertical axis of the car.

7. The coupling device according to claim 4, wherein the
side facing away from the bearing, comprises the convex
contact face into which the contact spines are integrated to lie
flush 1n the contact face.

8. The coupling device according to claim 1, wherein the at
least two contact spines are formed as a bar magnet, a first
magnetic pole of which 1s established on one of the at least
two contact spines, and a second magnetic pole of which 1s
established on another of the at least two contact spines.

9. The coupling device according to claim 1, wherein each
of the two contact spines 1s made of a ferromagnetic material
and 1s ferromagnetically msulated from the other, and

wherein one of the two contact spines 1s magnetized and

the other one of the two contact spines 1s not magnetized.

10. The coupling device according to claim 9, wherein the
coupling body comprises an intermediate area which 1s dis-
posed between the contact spines and which 1s made of a
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non-ferromagnetic material, such that the intermediate area
magnetically insulates the contact spines from one another.
11. The coupling device according to claim 1, wherein the
bearing 1s arranged such that the coupling body 1s configured
to pivot about the horizontal axis of the car. 5
12. The coupling device according to claim 11, wherein the
bearing comprises a bearing ring and a bearing bolt which,
when mounted on the car, extends through the bearing ring
with a play sufliciently great that the bearing ring 1s config-
ured to tilt for pivoting the coupling body on the bearing bolt. 10
13. The coupling device according to claim 12, wherein the
bearing comprises a recess in the car which 1s dimensioned
such that the bearing ring 1s inserted into the recess with a play
suificiently great that the bearing ring can be tilted for pivot-
ing the coupling body on the bearing bolt. 15
14. The coupling device according to claim 12, wherein the
bearing ring comprises a circular cross section.
15. A car comprising a coupling device according to claim
1, wherein the car 1s rail-guided.
16. The car according to claim 15, wherein the car 1s a toy 20
railroad car.
17. The coupling device according to claim 1, wherein each
of the at least two contact spines 1s made of a ferromagnetic
material and 1s ferromagnetically nsulated from the other,
and 25
wherein the at least two contact spines are oppositely mag-
netized.
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